Estrogen induces the assembly of a multiprotein messenger ribonucleoprotein complex on the 3'-untranslated region of chicken apolipoprotein II mRNA.
UV cross-linking was used to identify estrogen-induced hepatocyte proteins that bind to apoII mRNA. Probes spanning the entire message revealed the presence of eight estrogen-induced proteins cross-linked to the 3'-untranslated region (UTR), but not to the coding region or the 5'-UTR. Two estrogen-induced proteins of 132 and 50 kDa were either absent or barely detectable in control animals, whereas six additional proteins of 93, 83, 74, 65, 58, and 45 kDa were clearly present in control animals and increased 2-5-fold by estrogen. A similar profile of estrogen-induced proteins was seen with the 3'-UTRs of the estrogen-regulated mRNAs for apoB and vitellogenin II, but not with the 3'-UTRs of the non-estrogen-regulated mRNAs for apoA-I and glyceraldehyde-phosphate dehydrogenase. These findings indicate that the estrogen-induced proteins discriminate among mRNAs and suggest that they interact selectively with the family of estrogen-regulated mRNAs. The estrogen-induced proteins are found in the cytoplasmic fraction of liver extracts, and a subset of them are also found in adrenal glands, testes, heart, brain, and kidneys, but they are estrogen-induced only in the liver. Deletion analysis defined a 150-nucleotide region of the apoII 3'-UTR that is necessary for maximal binding of the estrogen-induced proteins. An internal deletion of endonucleolytic cleavage sites previously identified within the apoII 3'-UTR selectively reduced the binding of the 58-kDa protein. These findings reveal remarkable complexity in estrogen-stimulated protein-RNA interactions within the 3'-UTRs of estrogen-regulated mRNAs. These proteins may participate in the mRNA degradation process or in other aspects of cytoplasmic mRNA metabolism that accompany estrogen-stimulated vitellogenesis.